Background. The age of diagnosis of congenital hearing loss is one of the most important determinants of communication outcome. A previous study by the lead author had evaluated the performance of the public health services in Bloemfontein, South Africa (SA), in this regard. This study aimed to examine whether the private health services in the same city were any better. Objective. To determine whether the age of diagnosis of congenital hearing loss (CHL) in children seen in the private healthcare sector in Bloemfontein, Free State Province, SA, was lower than that in the public healthcare system in the same city. Methods. A comparative study design was utilised and a retrospective database review conducted. Data obtained from this study in the private healthcare sector were compared with data from a previous study in the public healthcare sector using the same study design.
A recent study by Butler et al. [1] found that the median age of diagnosis of congenital hearing loss (CHL) in a public sector tertiary referral hospital was 3.71 years. This is in sharp contrast to the Health Professions Council of South Africa (HPCSA) recommendation [2] that diagnosis of hearing loss be achieved by 4 months of age (for clinic-based hearing screening programmes) and the international standard recommendation of 3 months of age (for hospital-based hearing screening programmes). One of the main reasons identified for this late age of diagnosis was the lack of newborn hearing screening programmes in the public health sector in South Africa (SA).
Universal newborn hearing screening (UNHS) is now a wellestablished practice in developed countries [2] and has resulted in a significant lowering of the age of diagnosis of CHL, with consequent earlier intervention in managing the hearing impairment. The benefits of early intervention in cases of CHL are well established and include normalisation of communication skills and reduction of learning difficulties, cognitive developmental delays and the behavioural and emotional issues associated with untreated CHL. [3] [4] [5] [6] [7] [8] [9] [10] [11] It has been estimated that 90% of SA children have no access to hearing screening services. [5] This is mainly because UNHS is virtually non-existent in the public health service, which covers approximately 85% of the SA population; only 7.5% of public hospitals with birthing units provide some sort of hearing screening. [12] Where hearing screening is available in the public sector, it is usually selectively applied to high-risk infants (such as those in neonatal intensive care units) or achieves screening in only a small percentage of the target population. The situation in the private healthcare sector is only marginally better. A 2011 publication found that only 53% of private hospitals offered some form of newborn hearing screening, and only 15% offered UNHS. UNHS is not covered by medical aid schemes as part of the 'birthing package' . As a result, hearing screening in the private healthcare setting represents an additional financial cost to parents, which many are unwilling to bear in view of their perceived low risk of CHL. [12] Newborn hearing screening has been offered at the two major private hospitals in Bloemfontein, Free State Province, SA, since 2007. It is performed by audiologists from a single audiology practice and includes diagnostic tests on those children who do not pass the screening test. This provides an excellent opportunity to determine the age of diagnosis of CHL in the private healthcare setting and to compare this with the situation in the public healthcare setting.
Objectives
The primary aim of our study was to determine whether the age of diagnosis of CHL in children seen in the Deon Ceronio audiology practice in Bloemfontein (private healthcare sector) was lower than that in the public healthcare system in the same city. The hypothesis was that the age of diagnosis of CHL in the private healthcare setting would prove to be significantly lower than in the public healthcare setting.
Our secondary aims were to determine the age of first visit to the practice, and the time delay between first visit and diagnosis of hearing loss; to determine how many children underwent newborn hearing screening and what the influence of hearing screening was on the age of diagnosis of CHL; and to document any subsequent interventions.
Methods
A comparative study design was utilised and a retrospective database review conducted. Ethical approval was granted by the Ethics Committee of the Faculty of Health Sciences of the University of the Free State (ECUFS 140/2014), and written permission was obtained from the Deon Ceronio audiology practice to access the database. Data were compared with those generated from our previous study in the state healthcare sector, published in 2013. [1] The inclusion criteria were as follows: Data were analysed and results summarised by frequencies and percentages (categorical variables) and means, standard deviations or percentiles (numerical variables). The private and public sector results were compared using 95% confidence intervals (CIs) for differences in means, medians or percentages.
Results
In the private sector, records were available for diagnostic hearing tests on 179 children aged <6 years at the time of testing during the 10-year study period. Forty-eight children fulfilled the inclusion criteria of suffering from DHI. Twenty-six (54.2%) were female and 22 (45.8%) male. All had been referred to the practice with the suspicion of bilateral hearing loss. Data pertaining to hearing screening at birth were available for 47 children. Thirty-three (70.2%) of these 47 children did not undergo hearing screening at birth.
When the data were analysed (Table 1) our original hypothesis was proved correct, with a statistically significantly lower age of diagnosis of CHL in the private sector than in the public sector (p<0.0001, 95% CI 0.99 -2.0).
The data from the private healthcare sector were further analysed according to different time periods (Table 2) . This was performed in order to evaluate the influence of a newborn hearing screening programme (NHSP) on the age of diagnosis of CHL. The audiology practice initiated an NHSP in 2007 at both private hospitals in Bloemfontein. However, UNHS in these facilities was only widely accepted in 2009.
The period 2004 -2008 ('pre-screening') was compared with the period 2009 -2013 ('post-screening'). The difference in age of diagnosis was not found to be statistically significant (p=0.399, 95% CI -0.56 -1.28). This appears to be due to the small number of cases in each of the periods.
The median age of diagnosis of CHL in the private healthcare sector was found to be 3.01 years in children who were not screened at birth, and 1.25 years in those children who were screened at birth (Table 3) . This difference was statistically significant (p<0.01; 95% CI 0.72 -2.47). We also compared the median age of diagnosis of CHL in children from the private healthcare sector who were not screened at birth (median 3.01 years) with that in children in the public healthcare sector (median 3.71 years). This difference was statistically significant (p<0.01; 95% CI 0.41 -1.56).
The median age at first visit to the audiological practice was 2.13 years. The time delay between the first visit to the audiological practice and the diagnosis of CHL was a median of 13 days.
In terms of interventions, 15 children (31.3%) eventually received cochlear implants and 21 (43.8%) received conventional hearing aids with auditory-verbal/auditory-oral speech and language therapy. Ten children (20.8%) received hearing aids but followed a total communication rehabilitation framework, and two (4.2%) were referred for sign language-based rehabilitation.
Discussion
Many articles on hearing screening in SA have been published. [1, 2, 5, 7, 12] All have dealt with the complexities of establishing NHSPs in our dichotomous healthcare system, and have emphasised the importance of early identification and intervention in cases of CHL.
To the best of our knowledge, this is the first SA study that has demonstrated a significant reduction in the age of diagnosis of CHL following implementation of an NHSP. The data (Table 3) showed a statistically significant difference in the age of diagnosis of DHI in children who underwent hearing screening at birth compared with children who did not. While the numbers were too small to demonstrate a statistical difference in the age of diagnosis when comparing the 'pre-screening period ' (2004 -2008) with the 'postscreening period ' (2009 -2013) , the trend was clear, with median ages of 2.48 years and 1.57 years for each period, respectively.
While the age of diagnosis of CHL in children in the public sector (3.71 years) appeared comparable to that in children in the private sector who had not undergone hearing screening (3.01 years), this difference was statistically significant. This suggests that the implementation of UNHS is not the only factor determining the age of diagnosis of DHI in our population. Access to screening and The median delay between the first visit to the audiology practice and the diagnosis of CHL in this study was 13 days. We did not compare this with the median delay between the first visit to the ENT clinic and the age of diagnosis in our study in the public sector (49 days), [1] as our intention when examining this variable in the previous study had been to determine whether delays in our own hospital were responsible for the late age of diagnosis. However, since many of the children identified in the current study were referred by other audiologists for confirmation of the DHI, use of the 'age at first visit to the audiology practice' to calculate the delay to DHI was imprecise.
In terms of the interventions that took place, only two children (4.2%) in the current study were referred for sign language-based intervention, while in the public sector 46 (26%) children followed this path. This is a significant difference and confirms our contention that children are being identified too late in the public sector for spoken language-based interventions (hearing aids or cochlear implants). Fifteen children (31.3%) in the current study received cochlear implants as part of their intervention.
National guidelines for early detection of hearing loss were published by the HPCSA in 2007. [2] These guidelines proposed that CHL be diagnosed by 4 months of age, and that appropriate interventions be implemented by 8 months of age at the maximum. While the median age of diagnosis in the private healthcare sector (2.24 years) was found to be statistically significantly lower than the age of diagnosis in the public healthcare sector (3.71 years), this falls well short of the national guideline of 4 months. The implementation of the NHSP in the private healthcare sector resulted in a reduction of the age of DHI from 2.48 years to 1.57 years. However, 70.2% of the children with DHI in the current study did not undergo newborn hearing screening. The major reasons for the low percentage of screened infants are the novelty of the screening service during the early part of the study period, and the fact that the cost of this service is not covered by the 'birthing package' of the hospital and represents an additional cost that parents are unwilling to accept. More work needs to be done in sensitising parents to the importance of UNHS and advocating that medical aid schemes cover this cost.
This study has provided scientific evidence that newborn hearing screening is essential to lower the age of diagnosis of CHL and facilitate early intervention, the benefits of which have been shown internationally. [6, [8] [9] [10] [11] 13] Children who are identified and managed appropriately are likely to be able to join the mainstream school system. It is hoped that health administrators in the private and public sectors, medical insurance companies and practitioners will respond to this evidence. This is particularly important in our local context, given the dearth of schools that cater for children with hearing impairments.
Conclusion
This is the first SA study to demonstrate that implementation of UNHS reduces the age of diagnosis of CHL. There is a need to advocate for greater support from SA healthcare providers (both public and private) regarding development of screening, diagnostic and (re)habilitation services for children who are born with, or develop, hearing impairments.
